Cellular events in the normal and inflamed cornea.
Although normal cornea is an avascular transparent structure, bone marrow (BM)-derived cells exist in situ even in noninflamed conditions. We evaluated constitutive cellular trafficking into the cornea in the naive state and investigated how corneal inflammation may be initiated by various stimuli. BM chimeric mice were generated using BM from enhanced green fluorescent protein (eGFP) transgenic mice. Corneas of chimeric mice were carefully studied by fluorescent biomicroscopy until 6 months after transplantation. To analyze initiation of cellular events in corneal immune response, we cauterized the center of the cornea or inoculated IL-1 beta into the corneal micropocket. Cellular events were analyzed by flow cytometry. At 2 weeks after BM transplantation, GFP cells gradually migrated into the cornea from the limbal area and were distributed over the entire cornea at 6 months. In both the cauterization and micropocket assays, infiltration of neutrophils and macrophages occurred on days 2 and 4, respectively. Depletion of neutrophils by anti-Gr-1 Ab significantly reduced corneal edema/opacity induced by cauterization. IL-1 beta-induced angiogenesis was markedly reduced in monocyte chemoattractant protein-1 knockout mice. BM-derived cells are recruited into the normal cornea and may be essential to maintain corneal clarity. In the inflamed cornea, neutrophils might be responsible for acute corneal edema/opacity and macrophages for corneal angiogenesis and chronic inflammation.